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(54) COMPOSITION FOR RESIN MAGNET AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve oxidation resistance, facilitate the handling at the time of production, and 
obtain composition for a rare earth-transition metal based resin magnet whose mechanical strength is high when a 
resin magnet is formed. 

SOLUTION: In this composition, a coating film of polyvinyl acetal resin which is solid at 25° C is formed on the 
surface of rare earth-transition metal based magnet alloy powder, and the amount of the polyvinyl acetal resin is 
0.05-1 9wt.% to the magnet alloy powder. By using grinding solvent wherein polyvinyl acetal resin which is solid at 
25** C is added to solvent, the rare earth- transistion metal based magnet alloy powder is subjected to wet system 
pulverizing. The solvent in the winding solvent is dried and eliminated, and a resin coating film is formed on the 
surface of the pulverized magnet alloy powder. Thereby this composition for a resin magnet is manufactured. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The constituent for resin magnets characterized by the poly vinyl-acetal resin which is a solid-like forming 
the coat in the front face of rare earth-transition-metals system magnet alloy powder at 25 degrees C. 
[Claim 2] The constituent for resin magnets according to claim 1 whose amount of polyvinyl-acetal resin is 0.05 - 
1 9wt% to magnet alloy powder. 

[Claim 3] The manufacture approach of the constituent for resin magnets according to claim 1 or 2 characterized by 
carrying out wet pulverizing of the rare earth-transition-metals system magnet alloy powder using the grinding 
solvent which added to the solvent the polyvinyl-acetal resin which is a solid-like at 25 degrees C. then carrying out 
desiccation removal of the solvent in this grinding solvent, and making the coat df this resin form in the front face of 
the this pulverized magnet alloy powder. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Oxidation resistance of this invention is high, and the handling at the time of production is 
easy for it, and it relates to the constituent which gives the rare earth-transition-metals system resin magnet in 
which the flexural strength-proof of a resin magnet was moreover excellent, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The rare earth system permanent magnet is applied from the outstanding magnetic 
properties in the broad field which results in common home electronics, a communication link and an audio 
equipment, medical equipment, and a general industrial device. A resin magnet has in it the advantage of ** with 
good (3) machinability with high (2) yields which can blend a resin binder with magnet powder, and can fabricate with 
compression molding, injection molding, etc.. and (1) dimensional accuracy can fabricate in a complicated high 
configuration compared with a sintering type. 

[0003] Generally a pulverizing process is required for manufacture of a resin magnet. However, since rare earth 
elements are contained, oxidation resistance is very low. and since magnet powder burns out at the time of 
manufacture, handling is difficult. Then, in order to need a facility expensive in order to prevent oxidation of magnet 
powder or to intercept the front face and atmospheric air of magnet powder after pulverizing, making coats, such as 
a coupling agent and a low-melt point point metal, generate is performed (JP,6-20814,A). 
[0004] 

[Problem(s) to be Solved by the Invention] However, making a front face generate a coat has the problem that a film 
forming agent is expensive and a manufacturing cost is applied, when a production process increases. Moreover, 
when a resin magnet was manufactured using pulverizing powder, since the mechanical strength of a Plastic solid 
was low, or it adds an additive to a resin binder and raised the reinforcement of resin, it needed to carry out raising 
the mechanical strength of a resin magnet etc. by reforming a magnet powder front face and raising compatibility 
with resin, and adhesion. 

[0005] Then, while this invention improves the oxidation resistance after pulverizing and making the handling at the 
time of production easy, when a resin magnet is formed, a mechanical strength aims at offering the high constituent 
for rare earth-transition-metals system resin magnets, and its manufacture approach. 
[0006] 

[Means for Solving the Problem] The constituent for resin magnets of this invention for attaining the above- 
mentioned technical problem is characterized by the polyvinyl-acetal resin which is a solid-like forming the coat in 
the front face of rare earth-transition-metals system magnet alloy powder at 25 degrees C. Moreover, the amount 
of polyvinyl-acetal resin is further characterized by being 0.05 - 19wt% to magnet alloy powder on the above- 
mentioned conditions. 

[0007] Moreover, the manufacture approach of the constituent for these resin magnets has the description in 
carrying out wet pulverizing of the rare earth-transition-metals system magnet alloy powder using the grinding 
solvent which added to the solvent the polyvinyl-acetal resin which is a solid-like at 25 degrees C, then carrying out 
desiccation removal of the solvent in this grinding solvent, and making the coat of this resin form in the front face of 
the this pulverized magnet alloy powder. 
[0008] 

[Embodiment of the Invention] The magnet powder used by this invention can be especially used without a limit. 
Therefore, the magnet powder usually used for the resin magnet can be used, for example, magnet powder, such as 
rare earth-transition-metals-nitrogen systems, such as rare earth-transition-metals-boron systems, such as a 
rare-earth-cobalt system of SmCo5 and Sm2Col7 grade. Nd-Fe-B. Nd-Fe-Co-B, and Nd-Dy-Fe-B, Sm-Fe-N, and 
Sm-Fe-Mo-N, is mentioned. Polyvinyl butyral resin, polyvinyl formal resin, polyvinyl-acetal resin, etc. are mentioned, 
and the polyvinyl-acetal resin added in a grinding solvent will not be restricted especially if it is a solid thing at 25 
degrees C. Although a degree of polymerization is not restricted by the limitation, it is usually good in 200-5000. the 
thing of polyvinyl butyral resin of degrees of polymerization 300-2000 is specifically desirable, and the thing of 
polyvinyl formal resin of degrees of polymerization 300-1000 is desirable. When this resin is liquefied, since the coat 
formed in the front face of magnet powder is not firm, the thickness of a coat will become an ununiformity and 
oxygen will invade into magnet powder easily. 

[0009] Although polyvinyl butyral resin, polyvinyl formal resin, and polyvinyl-acetal resin may be used independently, 
they may mix two or more kinds. 
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[0010] Polyvinyl-acetal resin Is obtained by the well-known approach. That is, polyvinyl formal resin is obtained by 
acetalizing the polyvinyl alcohol generally saponified and obtained in polyvinyl acetate by the acetaldehyde. 
Moreover, polyvinyl butyral resin is obtained by acetalizing the polyvinyl alcohol obtained similarly by the 
butyraldehyde. 

[001 1] the addition of polyvinyl-acetal resin — usually — magnet powder — receiving — 0.05 - 10wt% — it may be 
1.0 - 5wt% preferably. When there is less polyvinyl-acetal resin than 0.05wt(s)%, the oxidation resistance of the 
magnet powder made into the purpose and the mechanical strength of a resin magnet are not attained. Moreover, 
when polyvinyl-acetal resin exceeds 10wt(s)%, the mechanical strength of a resin magnet is not attained. 
[0012] The pulverizer used by this invention will not be limited especially if it carries out with wet. It is because it is 
characterized by the polyvinyl-acetal resin which remained by pulverizing magnet powder in the grinding solvent with 
which this invention added polyvinyl-acetal resin, and drying an alcoholic solvent forming a coat in the front face of 
magnet powder. Therefore, a ball mill, a disc mill, attritor, a planet ball mill, etc. are mentioned as a pulverizer 
currently generally used. Moreover, the solvent used for grinding will not be restricted especially if melting of the 
polyvinyl-acetal resin can be carried out. For example, ethanol, a methyl ethyl ketone, an acetone, etc. are 
mentioned. 

[001 3] There is no limit especially in the method of casting the resin magnet obtained considering the constituent of 
this invention as a raw material, and compression forming, an injection molding method, etc. which are generally used 
can be used. The resin binder suitable for each casting method is selected in fact, and a resin magnet Is produced 
by fabricating the compound which may have had the constituent mixed with this binder, compression forming — a 
glycidyl ether mold epoxy resin, a glycidyl ester mold epoxy resin, a glycidyl amine mold epoxy resin, and a line — a 
constituent is mixed with an aliphatic series epoxy side mold epoxy resin, an aliphatic series epoxy side mold epoxy 
resin, etc. by wet or dry type, and a resin magnet is obtained by carrying out press forming of this mixture. 
Moreover, by the Injection-molding method, the polyamlde resin (for example, end group processing article In 6 
nylon, 6, and 6 nylon, 1 1 nylon, 1 2 nylon, 6, 1 2 nylon, aromatic series system nylon, etc. these single polymers, a 
copolymer with an other type monomer, and other matter etc.) and the constituent which are generally used are 
kneaded, and a resin magnet is obtained by fabricating this kneading object with an injection molding machine. 
[0014] Thus, the mechanical strength of the obtained resin magnet is very excellent. Since the compatibility of 
magnet powder, polyvinyl-acetal resin, and a resin binder and polyvinyl-acetal resin is good, it is because each 
adhesion improves and a mechanical strength becomes high as a whole. 
[0015] 

[Example] Hereafter, an example is given and this invention Is explained concretely. 

Example 1 ... Dissolution casting of the Fe=75wt% SmFe alloy was carried out Sm=25wt% using the RF fusion 
furnace. The alpha-Fe phase used as the cause of carrying out solution treatment of this ingot in 1 1 00 degree-Cx 
12-hour Ar, and reducing magnetic properties was removed. Next, coarse grinding was carried out using the jaw 
crasher and the pin mill, and the vibrating screen performed the classification to 106 micrometers or less. Nitrlding 
treatment of this coarse-grinding powder was carried out In the 465 degree-Cx 6-hour NH3+H2 mixed-gas ambient 
atmosphere, and Sm2Fe17N3 alloy powder was obtained. Then, It pulverized until it threw Into attritor the grinding 
solvent which added the 90g polyvinyl butyral resin (#2000L) by DENKI KAGAKU KOGYO K.K. to a 3kg alloy powder 
and 1 51. ethanol and mean particle diameter was set to about 4 micrometers, and only the solvent was dried with the 
oscillating fluidized-drying machine, the bisphenol A mold epoxy resin of the room-temperature-setting mold which 
is a resin binder at this pulverizing powder — powder — receiving — 2wt(s)% — it added, the obtained constituent 
was supplied Into press metal mold, press forming was carried out by shaping planar pressure 7 ton/cm2, and the 
Plastic solid was acquired. The oxidation resistance of pulverizing powder and the mechanical strength of a Plastic 
solid are the followings, and were made and evaluated. Grinding conditions are shown in Table 1. 
[0016] 
[Table 1] 
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[0017] Evaluation of pulverizing powder left the powder with which pulverizing and desiccation ended in 25-degree C 
atmospheric-air ambient atmosphere-ization, and asked for change of the amount of oxygen in the time amount of 
arbitration by the chemical analysis by scorification. The mechanical strength of a resin magnet is ASTM after 
leaving the acquired Plastic solid at the room temperature for 6 hours and stifFening a resin binder. Flexural strength 
estimated according to D-790. A result is shown in Table 2. 
[0018] 
[Table 2] 
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[0019] Examples 2-5 ... It carried out like the example 1 except having made it what shows grinding conditions in 
Table 1 . A result is shown in Table 2. 

[0020] Example 6 ... It carried out by the same approach as an example 1 except having set the presentation of the 
used alloy powder to SmCo5. A result is shown in Table 2. 

[0021] Example 7 ... It carried out by the same approach as an example 1 except having set the presentation of the 
used alloy powder to Nd13Dy2Fe 77B8. A result is shown in Table 2. 

[0022] Examples 1-2 of a comparison ... It carried out by the same approach as an example 1 except having made 
the presentation of a grinding solvent into what is shown in Table 1 . A result is shown in Table 2. 
[0023] in addition, the resin blended into the solvent used in an example and the example of a comparison — #by 
DENKI KAGAKU KOGYO K.K. 2000L (polyvinyl butyral resin), and company make — it is #200 (polyvinyl formal 

resin). 
[0024] 

[Effect of the Invention] Like the above explanation, the constituent for resin magnets of this invention can be 
excellent in oxidation resistance, and handling can raise the mechanical strength of a resin magnet an easy top. 
Moreover, the manufacture approach of the constituent for resin magnets proposed by this invention does not 
increase a process like before, is industrially useful, and is the manufacture approach suitable for mass production. 
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